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(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify assembling work 
without spoiling the cooling property of a heat generating 
component, and without making the constitution larger. 
SOLUTION: An L-shaped metallic member 9 is provided 
covering the rear (antimounting surface) and one lateral 
surface (one side) of a wiring board 8. The metallic 
member 9 is composed of a switching element 
supporting member 93 and a wiring board covering 
supporting and heat-generating component holding 
member 91 bound to each other, and one side of the 
wiring board 8 is supported by the switching element 
supporting member 93. and the other parts of the wiring 
board 8 are supported by the wiring board covering 
supporting and heat-generating component holding 
member 91. Along with surrounding, covering, and 
protecting the above- mentioned one lateral surface of 
the wiring board 8, the switching element supporting 
member 93 cools power switching elements 1 1 mounted 
on it. The wiring board covering supporting and heat- 
generating component holding member 91 supports, holds, and cools heat generating 
components 3, 7. along with surrounding, covering, and protecting one lateral surface of the 
antimounting surface of the wiring board 8. This constitution makes it possible to fit the wiring- 
board covering supporting and heat-generating component holding member 91 to the wiring 
board 8. after soldering the external connecting terminals of the power switching elements 1 1 to 
the wiring board 8. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this trsuislation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the wiring substrate with which a circuit element is mounted in a component side, and 
the metal member of right thermal conductivity which supports a power SUITCHINGU component and 
exoergic components while said wiring substrate is fixed. The SUITCHINGU component supporter 
material of right thermal conductivity arranged with the posture which becomes right-angled [ said metal 
member / the SUITCHINGU component loading side in which said power SUITCHINGU component is 
carried / to said component side ] from one side of said wiring substrate at said component-side side. 
The exoergic [ wiring substrate **** support-cum-] components support member of right thermal 
conductivity with which said wiring substrate is concluded while ****(ing) the anti-component side of 
said wiring substrate, supporting the base of the exoergic components with which a point projects 
exceeding the component side of said wiring substrate, It is preparation ****** SUITCHINGU 
equipment. Said SUITCHINGU component supporter material SUITCHINGU equipment for power 
characterized by being formed in another object, and being concluded with said SUITCHINGU 
component supporter material by the one-side section of said exoergic [ wiring substrate **** support- 
cum-] components support member, and being concluded by the one-side section of said wiring 
substrate. 

[Claim 2] It is SUITCHINGU equipment for power which said wiring substrate is concluded by the 
lowest side of said SUITCHINGU component supporter material in the SUITCHINGU equipment for 
power according to claim 1, and is characterized by soldering the terminal for external connection of 
said power SUITCHINGU component in the anti-component side of said wiring substrate. 
[Claim 3] It is SUITCHINGU equipment for power characterized by having projected to the component- 
side side of said wiring substrate from the hole or the notching section by which said exoergic 
component was prepared in said wiring substrate in the SUITCHINGU equipment for power according 
to claim 1 or 2. 

[Claim 4] A power SUITCHINGU component is carried in the SUITCHINGU component loading side 
of the SUITCHINGU component supporter material made from tabular metal material. Solder the 
terminal of said power SUITCHINGU component to a wiring substrate, and the one-side section of said 
wiring substrate is concluded to said SUITCHINGU component supporter material so that said 
SUITCHINGU component loading side may become right-angled at the component side of said wiring 
substrate. Arrange the exoergic [ wiring substrate **** support-cum-] components support member 
made from a tabular metal member to the anti-component side of said wiring substrate, and parallel, and 
the anti-component side of said wiring substrate is ****(ed). An approach to assemble the 
SUITCHINGU equipment for power characterized by concluding said SUITCHINGU component 
supporter material and a wiring substrate to said exoergic [ wiring substrate **** support-ciun-] 
components support member. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the SUITCHINGU equipment for power equipped with 
the metal member in which a power SUITCHINGU component is carried, and the wiring substrate with 
which the electronic circuitry which is fixed to this metal member and controls a power SUITCHINGU 
component is mounted. 
[0002] 

[Description of the Prior Art] The DC-DC converter equipment for power has the rectifier circuit which 
rectifies the output of the transformer which changes the output voltage of the inverter circuit which 
changes the direct current power inputted into alternating current power, and an inverter circuit, and a 
transformer, and the output smoothing circuit which graduates the output voltage of a rectifier circuit as 
known fi-om the former. Moreover, preparing an input smoothing circuit for smoothing of the input 
current of an inverter circuit is also performed well. 

[0003] Usually other passive circuit elements which the power SUITCHINGU component of an inverter 
circuit at least is fixed to a wiring substrate through a metal member for cooling or a heat sink among the 
above-mentioned components which constitute the DC-DC converter equipment for power, and 
constitute the DC-DC converter equipment for power are mounted in a wiring substrate. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it was not easy to attain simplification of an 
assembly activity, without [ without it spoils the cooling nature of exoergic components with the 
conventional DC-DC converter equipment for power (only henceforth a DC-DC converter circuit) 
mentioned above, and ] causing physique increase. 

[0005] It sets it as the purpose to attain simplification of an assembly activity, without [ without this 
invention is made in view of the above-mentioned trouble and it spoils the cooling nature of exoergic 
components, and ] causing physique increase. 
[0006] 

[Means for Solving the Problem] According to the SUITCHINGU equipment for power according to 
claim 1, the rear face (anfi-component side) of a wiring substrate and one side face (one side) are **** 
(ed), and a L character-Uke metal member is prepared. A metal member consists of plate-like part 
material formed in another object, it consists of the SUITCHINGU component supporter material and 
exoergic [ wiring substrate **** support-cum-] components support member which are concluded, 
bearing of the one-side section of a wiring substrate is carried out to SUITCHINGU component 
supporter material, and bearing of the other parts of a wiring substrate is carried out to the exoergic 
[ wiring substrate **** support-cum-] components support member 

[0007] A power SUITCHINGU component is carried and SUITCHINGU component supporter material 
cools while ****(ing) and protecting a wiring substrate top Norikazu side face. Exoergic components 
are supported and an exoergic [ wiring substrate **** support-cum-] components support member cools 
while it **** one side face and protects the above-mentioned anti-component side of a wiring substrate. 
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In addition, the exoergic components supported by the power SUITCHINGU component and exoergic 
[ wiring substrate **** support-cum-] components support member which were carried in 
SUITCHINGU component supporter material are connected with other circuit elements on a wiring 
substrate on the component side of a wiring substrate. 

[0008] The following operation effectiveness can be done so by adopting the above-mentioned 
configuration. First, since the metal member which supports a wiring substrate is formed in the shape of 
L character and **** the rear face (anti-component side) of a wiring substrate, and one side face (one 
side), it can protect these rear faces (anti-component side) and one side face (one side) good. Next, other 
exoergic components can be cooled for a power SUITCHINGU component by SUITCHINGU 
component supporter material by the exoergic [ wiring substrate **** support-cum-] components 
support member at fitness, respectively. Moreover, a power SUITCHINGU component and other 
exoergic components separate, and can be arranged, and there are few tie ins of a mutual heat 
interference or a tooth space. Moreover, exoergic components can project to the suitable part of a 
component side. In addition, although a power SUITCHINGU component will be prepared in the 
component side of a wiring substrate, and the SUITCHINGU component loading side of the 
SUITCHINGU component supporter material formed in a right angle in this case and it will project in a 
component-side side, the height of the power SUITCHINGU component which is a semi-conductor 
module is small, and it does not jump out to a component-side side greatly. Moreover, a power 
SUITCHINGU component and the terminal of exoergic components can be connected good on a 
component side, and the terminal of exoergic components can be connected easily [ busbar ] by 
conclusion of the screw thread fi-om the upper part. Furthermore, since SUITCHINGU component 
supporter material and an exoergic [ wmng substrate **** support-cum-] components support member 
are stuck and it is concluded, heat conduction between both becomes good and power SUITCHINGU 
component and exoergic components can also use both SUITCHINGU component supporter material 
and an exoergic [ wiring substrate **** support-cum-] components support member as a heat sink or 
radiator material. 

[0009] With this configuration, the SUITCHINGU component supporter material which carries a power 
SUITCHINGU component, and the exoergic [ wiring substrate **** support-cum-] components support 
member which supports exoergic components are further formed into another object. After carrying a 
power SUITCHINGU component in SUITCHINGU component supporter material and connecting the 
extemal connection terminal of a power SUITCHINGU component to a wiring substrate side by this, an 
exoergic [ wiring substrate **** support-cum-] components support member is fixed to SUITCHINGU 
component supporter material, and it becomes possible to **** and support a wiring substrate, and 
various kinds of things can be adopted as the connection art of the extemal connection terminal of a 
power SUITCHINGU component, and an assembly activity becomes simple. For example, after fixing a 
power SUITCHINGU component to SUITCHINGU component supporter material and soldering the 
extemal connection terminal to a wiring substrate, SUITCHINGU component supporter material and a 
wiring substrate are concluded to an exoergic [ wiring substrate **** support-cum-] components support 
member. If it does in this way, an exoergic [ wiring substrate **** support-cum-] components support 
member will not become obstructive at the time of connection of an extemal connection terminal, 
especially soldering. 

[0010] According to the configuration according to claim 2, in the SUITCHINGU equipment for power 
according to claim 1, further, a wiring substrate is concluded by the lowest side of SUITCHINGU 
component supporter material, and the terminal for extemal connection of a power SUITCHINGU 
component is soldered in the anti-component side of said wiring substrate. If it does in this way, the 
extemal connection terminal strapping activity of a power SUITCHINGU component will become easy. 
[001 1] For example, a power SUITCHINGU component is fixed to SUITCHINGU component 
supporter material, in the condition of having mserted in the hole which prepared that extemal 
connection terminal in the wiring substrate, this wiring substrate and a SUITCHINGU component 
supporter material subassembly are set to a jet solder tub, and the above-mentioned extemal connection 
terminal which projects at the rear face (anti-component side) of a wiring substrate is collectively 
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soldered with other soldered-joint parts. Soldering will become easy if it does in this way. 
[0012] According to the configuration according to claim 3, in the SUITCHINGU equipment for power 
according to claim 1 or 2, exoergic components are further projected from the hole prepared in the 
wiring substrate, or the notching section at the component-side side of a wiring substrate. If it does in 
this way, that what is necessary is just to prepare the connection terminal by the side of a wiring 
substrate in either location of the hole of a wiring substrate, or the perimeter of the notching section 
where exoergic components are inserted, connection between a connection terminal and the terminal of 
exoergic components can become easy, the leading-about degree of freedom of the wiring member 
connected to a connection terminal or it can improve, and the circuit element arrangement degree of 
freedom on a wiring substrate can make it increase. Moreover, possibility of realizing reduction of the 
wiring resistance loss by the simplification of the above-mentioned wiring member increases. 
[0013] According to the approach to assemble the SUITCHINGU equipment for power according to 
claim 4, after carrying out the completion of soldering of the extemal connection terminal of the power 
SUITCHINGU component fixed to SUITCHINGU component supporter material at a wiring substrate, 
since an exoergic [ wiring substrate **** support-cum-] components support member is fixable, 
assembly workability improves a wiring substrate and SUITCHINGU component supporter material. 
[0014] 

[The mode for inventing] The suitable mode of DC-DC converter equipment is explained with reference 
to the following examples as an example of the electronic-circuitry equipment of this invention. 
[0015] 

[Example 1] The DC-DC converter equipment (SUITCHINGU equipment for power as used in the field 
of this invention) as an example of the electronic-circuitry equipment of this invention is explained with 
reference to drawing 1 . Drawing 1 is the circuit diagram of this DC-DC converter equipment. This DC- 
DC converter equipment from the main dc-battery for transit energy accumulation of electricity of an 
electric vehicle (not shown) It is for carrying out electrical-potential-difference conversion and 
supplying electric power to auxiliary machinery and the auxiliary machinery dc-battery for control- 
device electric supply. It connects with DC power supply (not shown). The current the transformer 3 
which changes the output voltage of the input smoothing circuit 1 to graduate, the inverter circuit 2 
which changes into altemating current power the direct current power inputted from the input smoothing 
circuit 1, and an inverter circuit 2, and the full-wave-rectifier-circuit module 4 which rectifies the output 
of a transformer 3 - and The inverter circuit which has the output smoothing circuit 5 which graduates 
the output voltage of the full-wave-rectifier-circuit module 4 is used as the main component. 
Furthermore, it has a controller, a current sensor, etc. which control an inverter circuit 2, and the output 
smoothing circuit 5 consists of a smoothing capacitor 6 and a choke coil 7. 

[0016] Furthermore, this DC-DC converter equipment has the wiring substrate 8 and base plate (metal 
member as used in the field of this invention) 9 for mounting the above-mentioned components and a 
circuit element, as shown in drawing 2 which is a perspective view. Between each part article or circuit 
elements is sewn in the component side of the wiring substrate 8, and much busbars 10 are installed in it. 
an inverter circuit 2 ~ as everyone knows ~ four IGBT modules (power SUITCHINGU component) 1 1 - 
- the so-called H bridge configuration - carrying out - becoming - every ~ the IGBT module 1 1 comes 
to carry out antiparallel connection of IGBT and the flyback diode 

[0017] The wiring substrate 8 consists of a multilayer alumina substrate with which the components and 
circuit elements other than full-wave-rectifier-circuit module 4, IGBT module 11, transformer 3, and 
choke coil 7 are mounted in a component side. In order to mount each part article and a circuit element 
in the wiring substrate 8, as shown in drawing 4 , a terminal is inserted in the hole established in the 
wiring substrate 8, and it is carried out by fixing with solder by the anti-component-side side of the 
wiring substrate 8. 

[0018] the line set up by the right angle with parallel Itabe 91 towards the wiring substrate 8 side from 
the shorter side of parallel Itabe (exoergic [ wiring substrate **** support-cum-] components support 
member as used in the field of this invention) 91 of the shape of a thick plate which a base plate 9 is an 
aluminum member, and approaches the anti-component side of the wiring substrate 8, and is installed in 
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it and parallel, and parallel Itabe 91 - it consists of a height 92 and the power SUITCHINGU 
component support plate section (SUITCHINGU component supporter material) 93. 
[0019] the power SUITCHINGU component support plate section 93 - the principal plane by the side 
of the wiring substrate 8 -- every of an inverter circuit 2 - the heat sink v^th which the IGBT module 1 1 
is carried - it is - a line - it ****ed to the top face of a height 92, and was concluded by 94, and 
thereby, parallel Itabe 91 of a base plate 9 separated predetermined spacing to the anti-component side 
of the wiring substrate 8, and has met it. Therefore, parallel Itabe 91 of a base plate 9 also has the 
function as a heat sink of the IGBT module 1 1 while having the case function to protect the anti- 
component side of the wiring substrate 8. 

[0020] One side of the wiring substrate 8 is concluded to the wiring substrate 8 side in contact with the 
inferior surface of tongue of the wiring substrate support projection 95 installed in parallel with the 
wiring substrate 8 from the lower limit section of the power SUITCHINGU component support plate 
section 93, as shown in drawing 4 . It was concluded by the wiring substrate support projection 96 by 
which the other parts of the wiring substrate 8 are also set up towards the wiring substrate 8 side from 
parallel Itabe 91, and, thereby, the base plate 9 has also achieved the fimction which supports the wiring 
substrate 8. 

[0021] As shown in the wiring substrate 8 at drawing 3 and drawing 4 , the pore 81 for transformer 3 
insertion, and the fuU-wave-rectifier-circuit module 4 and the notching section 82 for choke coil 7 
insertion are prepared. The transformer 3 was inserted in the pore 81 and the base has sat down in the 
plinth section 97 for transformers which protruded on parallel Itabe's 91 top face. The fuU-wave- 
rectifier-circuit module 4 was inserted in the notching section 82, and the base has sat down in the plinth 
section 98 which protruded on parallel Itabe*s 91 top face. The choke coil 7 adjoined the full-wave- 
rectifier-circuit module 4, was inserted in the notching section 82, and the base has sat down in the 
plinth section 99 which protruded on parallel Itabe*s 91 top face. That is, a base plate 9 also has the 
function which supports the fuU-wave-rectifier-circuit module 4 which are large exoergic components, 
and radiates heat while having the function which supports the transformer 3 and choke coil 7 which are 
the amount components of Oshige. 

[0022] Although the fuU-wave-rectifier-circuit module 4 is concluded by the tapped hole drilled on the 
plinth section 98, since the lower part of a transformer 3 and a choke coil 7 is a core, it is not concluded 
by the plinth sections 97 and 99. The height of each plinth sections 97-99 is formed, respectively so that 
it may differ, and an important thing has it in the point that the terminal of the fuU-wave-rectifier-circuit 
module 4 carried on them, a transformer 3, and a choke coil 7 can lap now with each busbar 10 of the 
component-side upper part of the wiring substrate 8, respectively for conclusion here. 
[0023] The transformer 3 has tripod form Core 30 looped around the primary coil and the secondary 
coil, and the core presser-foot plate 31 is put on this tripod form Core 30. The core presser-foot plate 31 
is a portal sheet metal member which has the side plate section 31 1 of the pair set up from the wiring 
substrate 8 along the side face of tripod form Core 30, and the top-plate section 312 which is prepared 
between both-sides Itabe's 311 tips, and is close to the top face of tripod form Core 30. Both-sides Itabe 
311 is concluded by parallel Itabe 91 of a base plate 9 according to **** which penetrates the wiring 
substrate 8, and, thereby, the transformer 3 is being fixed to the wiring substrate 8 and the base plate 9. 
A center section curves towards a transformer 3 side, and the top-plate section 312 tums a transformer 3 
to parallel Itabe 91 of a base plate 9, and is carrying out elastic energization. 

[0024] The choke coil 7 has the tripod form core 70 looped around the coil, and the core presser-foot 
plate 71 is put on this tripod form core 70. The core presser-foot plate 71 is a portal sheet metal member 
which has the side plate section 71 1 of the pair set up from the wiring substrate 8 along the side face of 
the tripod form core 70, and the top-plate section 712 which is prepared between both-sides Itabe's 71 1 
tips, and is close to the top face of the tripod form core 70. Both-sides Itabe 71 1 is concluded by parallel 
Itabe 91 of a base plate 9 according to **** which penetrates the wiring substrate 8, and, thereby, the 
choke coil 7 is being fixed to the wiring substrate 8 and the base plate 9. A center section curves towards 
a choke coil 7 side, and the top-plate section 712 tums a choke coil 7 to parallel Itabe 91 of a base plate 
9, and is carrying out elastic energization. 
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[0025] The IGBT module (power SUITCHINGU component) 1 1 of an inverter circuit 2 is explained 
with reference to drawing 5 . An IGBT chip and a diode chip paste up each IGBT module 1 1 on an 
aluminum block, it comes to carry out resin mold and three external connection terminal 1 la is taken 
out, respectively. 1 lb is a temperature sensor. Each IGBT module 1 1 is concluded by the power 
SUITCHINGU component support plate section 93 according to **** which is not illustrated through 
thin electric insulation fihn 11 c. The terminal of external connection terminal 1 la of each IGBT module 
1 1 and temperature sensor 1 lb is inserted in the hole prepared in the wiring substrate 8, respectively, 
and is soldered by the rear- face side of the wiring substrate 8. 

[0026] the power SUITCHINGU component support plate section 93 ~ the principal plane by the side 
of the wiring substrate 8 - every of an inverter circuit 2 - the heat sink with which the IGBT module 1 1 
is carried -- it is - a line - it ****ed to the top face of a height 92, and was concluded by 94, and 
thereby, parallel Itabe 91 of a base plate 9 separated predetermined spacing to the anti-component side 
of the wiring substrate 8, and has met it. Therefore, parallel Itabe 91 of a base plate 9 also has the 
function as a heat sink of the IGBT module 1 1 while having the case function to protect the anti- 
component side of the wiring substrate 8. 

[0027] Next, the important section assembly sequence of the above-mentioned DC-DC converter 
equipment is explained below. First, as shown in drawing 5 , required components and a required circuit 
element are attached to the component side of the wiring substrate 8, and it inserts in the hole which 
prepared those terminals in the wiring substrate 8. Moreover, the IGBT module 1 1 and temperature 
sensor 1 lb are concluded in the power SUITCHINGU component support plate section 93, and it inserts 
in the hole which prepared those external connection terminal 1 la in the wiring substrate 8. Moreover, 
the power SUITCHINGU component support plate section 93 is concluded to one side of the wiring 
substrate 8 (refer to drawing 5 ). 

[0028] next, this subassembly ~ a jet solder tub ~ setting - the rear-face side of the wiring substrate 8 - 
soldering ~ carrying out - the after that and power SUITCHINGU component support plate section 93 - 
- a line - it concludes to a height 92. Finally, as shown in drawing 4 , a transformer 3, the full-wave- 
rectifier-circuit module 4, and a choke coil 7 are attached from the upper part, the fiill-wave-rectifier- 
circuit module 4 is concluded, and the core presser-foot plates 31 and 71 are concluded. Finally, the 
terminal of these transformers 3, the full-wave-rectifier-circuit module 4, and a choke coil 7 is 
concluded to busbar 10 etc. 

[0029] According to the DC-DC converter equipment of this example explained above, the following 
effectiveness other than the operation effectiveness of having explained previously can be done so. the 
exoergic [ wiring substrate **** support-cum-] components support member as used in the field of this 
invention - parallel Itabe 91 and a line - fi-om a height 92 - becoming - a line, since a height 92 
secures the gap between the wiring substrate 8 and parallel Itabe 91 The wiring substrate 8 is fixable to 
the inferior surface of tongue of the power SUITCHINGU component support plate section 92 which is 
SUITCHINGU component supporter material After this has fixed the power SUITCHINGU component 
support plate section 92 to the wiring substrate 8, package soldering using the jet solder tub of the rear 
face of the wiring substrate 8 can be performed convenient. 

[0030] The base plate (metal member) 9 which supports a wiring substrate while cooling it in support of 
the power SUITCHINGU component of an inverter circuit 2 separates predetermined spacing to the 
anti-component side of the wiring substrate 8, and protects it. Furthermore, a base plate 9 can be stuck to 
the base of a transformer 3 or a choke coil 7, and can perform the support and cooling. Moreover, since 
it has a core and the terminal of this transformer 3 by which the back becomes high, and a choke coil 7 
can shift to the wiring substrate 8 side by the clearance of a base plate 9 and the wiring substrate 8, 
connection between the components of others with the low back mounted in the wiring substrate 8, a 
circuit element, and the terminal of a transformer 3 or a choke coil 7 becomes easy. 
[0031] Since it is moreover stuck to a transformer 3, the fuU-wave-rectifier-circuit module 4, and a 
choke coil 7 by parallel Itabe 91 of a base plate 9 through the hole and the notching section of the wiring 
substrate 8, as compared with the case where these components, such as a transformer 3, are prepared in 
the perimeter of the wiring substrate 8, it can prepare in a suitable location on wiring, the tooth-space 
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allocation and wiring leading about between each part articles can presuppose that it is simple, and it is 
effective also in physique contraction of DC-DC converter equipment. Moreover, the hole and notching 
for transformer 3 or choke coil 7 insertion which were prepared in the wiring substrate 8 can be used 
also as a guide for positioning of a transformer 3 or a choke coil 7. 

[0032] Furthermore, as the top face (exoergic components support side) of the pUnth sections 97-99 of 
the base plate which supports a transformer 3, the fiill-wave-rectifier-circuit module 4, and a choke coil 
7, i.e., each exoergic component, is shown in drawing 4 , it can be set as mutually different height and, 
thereby, the terminal of these exoergic components can be easily concluded by each busbar 10 of the 
base-plate 9 upper part, respectively. Moreover, the effectiveness that each exoergic component is 
forced on parallel Itabe 91 of a base plate 9, and thermal resistance can be reduced by this conclusion 
also does so. 

[0033] Furthermore, these plinth sections 97-99 can be produced by the aluminum dies casting of a base 
plate 9, and do not complicate a production process. 



[Translation done.] 
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* NOTICES * 

JPO auid NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




Prawing 4] 
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